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mm^] mmm 
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msmm^mmmu^. A>^*#i-t, mm. ^i^±^. mmo)iH(D i^xitz 

[0 0 0 1] 
[0 0 0 2] 

^.mm^(Dmmmmm^nor=.i^<D'^^mm.m^ (variable 

resistor: VR) tlfe-^-^^SS^y^)^^ ^ tlT Vn^„ 3CDM# 

^SS^lis M:^lt. y-hPC (personal computer) ^(D 
^^li^®^cMV^ ^tl-S^I^^^^^S (liquid crystal disp 
lay: LCD) ^M^^t ^m^^'^^JVizm^'^nX^^^o 
[0 0 0 3] 

MQlt. fi^5fe®M-^Baa«$:^x.fcM^A:^;brL- ^y N $:^L, (a) ItlE 

®> a®. '(Ms®3®iii, (b) (a) (DD-Dmizmommmx$>^. mQ 
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^mmm^ i&.r. m^^mm^tmm) 4 a, 4 h^mi^x^^^ ( (a) mm 
) . 

[0 0 0 4] 

(D-:^(Dmmmzit. mms amiz^m^j^^ma ((b) #m) 

S VRM^T^S a^^-®mgilt^tlTVAS ( (a) mm.) o 3®VRMlP7t5a 

izMj^Lx. m^mmmm^: ait. ^i-mm:^ m^. &m) icg^m^it^cVRii 

MlaM) tCti, -«*&«^(^«Mii^$:^f e)^i?)<Z);^®iiM(Z)VR 6 aTb'H 
M$tlTV\-g> ( (b) o 
[0 0 0 5] 

Mh^A:^;i/2 li, M^/A°^;i/2(Z)^ffiM{caM^^{ciB«$tife#3^=K7 h^lC 

^m^m^x^mmi/- h 7 at^mm^nx^^^. z(DA^y^^4 hiy^-t^s 

ti^Z/-JV K«3 (Z)aMM^cAUiit^r WL^^^^JV 2(D^mmmti^iy-JV K 
J^3{CMt»tl^o VRMM7t5 a;^)^||itejn:ti/-;i/K=K3(Z)MM{cii, Ay 
h y ^ ~ iy 8 (D^mM my ~ Jl (Dm^3 a t(DmiZ. VR6 a A^gB 

((b) #M) o 

[0 0 0 6] 

SI5 6 b ^±izvxmm^nr^}immmm(^vR6 a it. i/-j]y k«3 fcp^i-tj^v 

[0 0 0 7] 
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[0 0 0 8] 

) {iiE®. a®, M®®3®gl. (b) (a) (DE-EWUZH&ommm. (c 
[0 0 0 9] 

d$:fgx.TVAS ((b) #M) o r®VR 6 d{C-^t>i±. 2/-;!/ F« 3 {C||lt 
tlfeVRM^TXS aC-R^T, VR6 d H^SU^) ^» ^t\,t^m^mmmU4 ciCV 

R^MTXs b*^§§t-te>ti ( (a) , (b) mm) , ##^m^4 ccdkbij ( 
^ffamm^tit^Mm) ii^gpe c5&^^^|^T'v^-g> ( (b) , (c) mm) = 

[0 0 10] 

t^^oT, M®iiSM®VR 6 d tt, 'fB#^llS«4 c(Z)VR^^7^5 b tCMU 

jv 9 ® a® 9 b mi)^ ^ ^.^m&(Dmmmmm^n D^mf^x^^^. 

[0011] 

mmT% *M^xU T:^V\°^;i/^?^?^il^(D,^9 0%^C?^^^g$tlTV^§„ * fe, 
VR6a, 6 d®iiM«, «,^6^(C'fg-^^aia«4 a. 4 c ;i/ 2 (Clg 

am^^^itMMl bflltCVR 6 a, 6 d (DmM^t)mii!,LX^^^Smtr^&^. 
[0 0 12] 
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mm) o M®§i^M(Z)VR 6 dti, m^Bj-^:^jv2mmm(Dm^U7 tcom 

*^T'#f, 5^^^>&raPg;^)^?i^"e#€>M^gPfcSHtt-&^^$:#^v^ (01O#M) 

o 

[0 0 13] 

mzmn-t^t. i/-jv\^m3M^m(D^i^nr^7.^-y^ (b) , aio 

(b) #RB) <DEfiT'VR<D|gtt®a$:5S'K-r'5fe«blC, /"^^y ^ N S> 8 

[0014] 

^fe, M#^SI»«4 a, 4 ci:, ##^aS=K4 a, 4 c U -f^lt ^ 
[0 0 15] 

^fe, CTIMSM^VR 6 d 6 c *^##^S^^4 c © 

R 6 a S:Mv>fe^-^tt, J^Jitf V RM^Ta: 5 a A'^g^ < ;&-£>©T\ 
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[0 0 16] 

mm^^i-^^tmc. mw.m^m(Di&r:^^ t^miLmmmz^i-f RcDmm.-^^ 

[0 0 17] 
[0 0 18] 

[0 0 19] 

mmmmmoyi&r ^^r=.^-^ rmiimmmz-ps^mm.m^0mm^^c $ v^ 

o 

[0 0 2 0] 

mm<Dmm(Dmm] 
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[0 0 2 1 ] 

^a^'^:^}V^m-tiEm> a®, MB® 3 Mm -e^ -So 01 lc^t-J;e){c, m^a (L 
CD) 7^:^Jl=L-y h 1 0{i, ^® 1 0 afUlC, mMWi'^<Dm^^'^^ 1 1 

[0 0 2 2] 

o 

[0 0 2 3] 

:^JV 1 1 (D±m^m^XWL^^'^:^JV=i-~y h 1 0 ©i^Mi: ^^IgfM 1 2 a 

^m}iit^Mm<Dmmizmmu^m^t^}immmm<D^Mmm.tfLii^ (vr) is 

[0 0 2 4] 

VR 1 5li, :7 U^ty-^JV-fV y hmW^m (flexible printe 
d circuit:FPC)16 §:^LT, m^^Mm^ 1 3 iZM^J^^-^^n 
T^U, iMMS[5$:?g[^A°:^;i/rL- h 1 0®^® 1 0 b{|lI^cMm$-&TV^S<. - 
(DVRl 5l±, MMJC'e^ifc^-B:;^ F^-r A^®ii^^$:#LiaLrSmffi?:ii 

[0 0 2 5] 

mzit. mi(Dm^a^-^:^ji^^tim^m'^i:^^~^\y<D^mm^mx$>^o mziz 
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^12 tA-j^^-^ hn.- h 1 8 tfj^^m^^tlXiBV. ?t^A°:^;i/rL:z h 
1 0 ^nrnm^^^iz-Jl K=K l 2 t^^y^^^ hn— ^y h 1 8 IZ^Vm^jhtiJ: 

[0 0 2 6] 

w.^A^j\^=L-^y h 1 o®?^H^7\°^;i/ 1 1 izit. -:^(D^mmizm^mmmwt 

/"<IC (integrated circuit) TCP (tape 

carrier package) 19, 20;b\ ^jaiC^o T^tl^tl^IJt 

[0 0 2 7] 

#T c p 1 9 itm^^mmm 13$:, #tcp2o 14$:,^ 

n^tl^^A^Jlyl lizmmhXiS^J. ^tl^#TCP19, 2 0§::frLT, M 
[0 0 2 8] 

-h2 3, ^o^A^y^^-Y h^-;bK2 4*^, -mt-^nxmmmmzm^-^n 
tpffiTVN^^ ^3t^2 2 ii^Mi/- h 2 3 li, mmzm^'^nr^'^mx^mm 

g|5*V1 ^y ^7 ^ >r h ^ - ;b K 2 4 tC J; U —flsfi^JC @^ S tlT V^ S „ 
[0 0 2 9] 

•fym<^j^^mmmmmm^mi^x^^j. m^m2 2±m(Dnmzit. m^mmm 

-y v-f h^-;i/ K2 4 (Dm^iz^ U> = 

[0 0 3 0] 
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tr^. m^mmmmi 3<D±mzit. tcp i 9<z)$fe^si 9 a^^^ 

TFT (thin film transistor) 2 8 ^Cg5ic$4^TV^ 

[0 0 3 1] 

ay^mm. (b) (a) ©A- A^ic?0e)i^®iii, (c) itmmm(D^mmx^ 
fe^o 0 3 {c^-rj;e)tc, -fs^^sa^i sizit. m^nmmmi 3 a(Z)ffis®^ 

[0 0 3 2] 

VRiiM?L3 lii, VRl 5|SM^c7)M^^{Cck-g>^«^M#^SS«l 3 i: 

@:d^«?)p>tiTVNS ((b), (c) mm.) o r(Z)ggn®«ii, m^it. mm-t 

SVRl 5(DHri&-^^ (<2)i^$:-^tiO ^VRl 5 (DHIg v^^iii{||<Z)^il^^c 
[0 0 3 3] 

VR15«, M-^^aSS^l 3 lcag^@^$4X'5CD-eii^<, HMJditHZML 

xmm^^m-t^F PC i e ^t/i^lt, m^mm&mi 

m-f^n ( (b) #M) , M^gPl 5 a*'!VRiiMdFL3 1 lCKgt;J:e){C, M^SP 

1 5 a ^m^mmmmi 3 ^c^BI^tTv^s ((b), (c) #m) o 

[0 0 3 4] 

Fpcieii, VR15 (Dmmm 1 5 at it^Mmo^mmJu 'j ® 1 5 b j: 

(Dil^. VR15l±, F PC 1 6 {CyN°«y K^?:/rLT7^>^*#^tL/T=b4:V^„ V 
R 1 5 F PC 1 6 ti, ^©]i|i^fCft 4 ^tlfe, V Ri^^7N 

y^iii-fmsZa, 3 2 b, 3 2 c:5Lt>'F PC@^M/N>^f^l'tai5 3 2 d fCj: U 
, gPo«n^«®l 3 a}C7^>^#^■j•$tlTV^-5> ( (a) , (b) #M) o V R^^^^ 
/N>^*#l-tgP3 2 a, 3 2 b, 3 2 c tt, V R 1 5 ©^M^^^^ 1 5 c {Cg^l^S tl 
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TfeU. F PC®^mA>^*#i"t^I5 3 2 d li, V R 1 5 (DmM^^ I ^ c iZltm 
[0 0 3 5] 

YR^^^^y^mmS 2 at F PC@^ffl/^>^*#^^S3 2 d (i, F PC 1 
R5g§^^A>^5f*#{^§P3 2 b, 3 2cli, F P C I 6 <D-':^<DmmiZM\^-t ^B:^ 
[0 0 3 6] 

o^tj, FPClBli, F P C 1 6 5:®^-t'5fe«?)(Z)l?M(D/N>^#ltg|5 3 2 
d $:AD;iTft4Mi: -^(D 2 M^To F P C 1 6 (DMl^-t^Mmizm^J^i-^ 
TJt^$55^g^cB^SL/^/^:>^^^:^Sl$3 2 a, 3 2 b, 3 2 c, 3 2d$::^LT, 
S|5Sr^«®l 3 a^C®^$tlT^^^ ( (a) #M) = 
[0 0 3 7] 

^LT, #VRi^^7\>3r#t-j-g|5 3 2 a, 32b, 3 2 c F P C @^M>'^ 
y^^fi^ms 2 d S:g|Ja*i«® 1 3 a iZJ\y ^'f^-ft ^mit. VR 1 5 (D^MgP 
1 5 a*\ VRiiM?L3 3 a ®;K>^{|ri©S;K«® 1 3 h MiZ 

rnm-t ^ Z tt^ < ^W-^n^ ^ Z) iZ. FPCl 6^-7yt-^ >^*S-l±rv^S ( ( 
b) #M) c 

[0 0 3 8] 

MPt., >':r-^>^'fCj:UftffiAlIX$tlfeFPC 1 6li, ^^gP 1 5 a il^lC 

VR 1 mmmmi s h (Dmn'^±\^mx'V Rmm^s i izmmi^r=.v^ 

m ( (b) #M) iz^W-r^. FPC(DUnt:hXit. -y^-^y^-t^tcmz 
[0 0 3 9] 

<fcoT, FPcisii, vRi ^-^m^^mmwii 2, ^n%mzmm^^t.^ 
Kmw.^K^w^'t^cDizmx.x. m^mmmmi 3/\(Z)vri ^(Dmwm-^^ 
mm.h. m'^^mmmi ^timm-^nf=.WL^B^^'^)\^:3,=Lv mo, ^\z\t. m^n 
m^mu<Dmm^m<-^^m.tfi^mmw>mh\.xmm-t^o 
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[0 0 4 0] 

F PC 1 6(Z)VR 1 5 ^mm^^r=.m(DRMmmizit. FPcmm^ (wm 
) 3 3i,^mm^nx\^^^ ( (a) , (b) #m) = f pcm^ms 3\t. m^it 
> 3 iimmcDmuti^^^ji''). vri scDsrau^t^si sb j: 

U:^^<, K-D. FPC 1 63()^^^i*^m'S:V^j;e);^?^^^t>*®«$:^LTV^S ( 
(a) #M) o 

[0 0 4 1 ] 

:r.(DF PCmm^S 3 VR^lUMl-t^eiC^/SJUTF PC 1 6 ic^^-r-s 
^^{Cj:y, VR 1 5MM^®f^ll'ffi$:^<-r-5^^{C, VRlsm^^lCFP 

c 1 6izmt>^mm>W&i3^^i-f±^rF PC i e fpc i 6®^^ 

$:R&lt-r-5^^7b'^T'^^„ FPCffi?SS3 3 ilLTli, • 3i;i<^r 

i/m^j}<U:ii^ U^'T^U':?^ I/- h (PET) U;i/^fl§T'-e^fct)®§: 

[0 0 4 2] 

^fe, F PC 1 6©>t«f[6lt-'5— ^®;Sja®, F P C 1 605p®cfJyiivlc*f L**f 

m^tfj^^m^^. HP*>> F PC 1 soMfsjf -s-^^Miatct,, m^qlt, fp 
c 1 6(D':^^±if}'^v ^m±-t^r^tb(Dm^^-^y (mmm) 34a, 34b:*^ 

^^■j•^tlTV^^„ «3tA>y K3 4 a, 3 4 b (Z)|ga{@mtt, F P C 1 6 (D^Mcfi 
[0 0 4 3] 

r^S^A^y K3 4 a, 3 4 b li, A > ^'^^-t^tC J: UgPSJ^^S 1 

3 a{C@«$tlTVNS„ F PC 1 6CZ)#fU ffitfglS:^-, fiP*)> ^^"^^ 

3 FPC 1 6®g§MSP:$>T'fe-5 F PC 1 6©^g[Ji:$tl, FPC 1 6 
0#^±:*^UR§ihtc;(lII^TVR 1 SMM^tcFPCl 6 lzMt>^mm:h izMm-t 

smm^m^r^^^^o tr=.. ^(Dm^^^^^y \^3 4 a, 3 4 b©gi5a#g«® 1 3 a 

^(Dmm^t. i-t ® ffi =b g^^M i; s s;^' <}: ^ S^lh* ^ V ^ 

^ ^ % # 3fi ^ V N « II ^ -a: T M V N ^ ^ T' ^ S o 
[0 0 4 4] 

jgic. FPCietcii, :KU#it:S'fBi$:^^-r<5>miligR§iLffl§|5i3^(D-"0iiJi: L 
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^MM^$:#m-r^^t{Cck U, VR 1 5 3b^^^$tlfcFPC 1 6 

=Kl 3 {C^U^ltSH^lC. M^'\i^m-t^ FPCl 6®*|oI$:moTStU'f^i:rT 

[0 0 4 5] 

04 li, lll3®'©-^^aaig^(OVR^^XS$:^0;gt--5railI-rfe-5„ 04 
lC^-rj;e){C, FPCIS ( (a) #M) ®«®tC, FPCffi3^^33$: 

((b) #M) , MV\T, F P C 1 6 (Z)^MJC, a^^y#i-t®15b 
$:T{CbTVR 1 5 SrH^i"^ ((c) #M) = r^^CtC, FPCl 6CDM^S:S® 

MKi^nxm^jmif. mmizm=F(Dr\^^nm^^i'f^ ((d) #Rg) , 

[0 0 4 6] 

7^{C, F P C 1 6 ^'^j--^ >^bT, HISS tlfe V R 1 5 5:^® 
MtCfoIltTttMj&DXb. F PC 1 6(DM)^$:VR 1 S^ffitf^lC-attS-lt-S ( (e 
) #M) o ^'^f-^i/^'LitF PC 16$:. M^aPl 5 a:^>g|J5&fM® 

1 3 affl[f*^^VRM^?L3 1 ^CE^t^ J; ^{Cg^e^itT. F P C 1 6 (DMiSg V 
R^^^/^>^#^tSI5 3 2 a, 3 2 b, 3 2 c ^r^fM^TgPS^^® 1 3 a ^C7^ > ^* 

#1-^ m^Mmm^ i 3 ic f p c i e ^mm-r^ ((f) #m) o 

[0 0 4 7] 

FPCl Q(Dyit-^y^\z^hx\,t. m^^mmmi 3^(df pc 1 Qmm. 
a^si 3 bMJcg;imb5&v>j:e){cgffiPt-'5>o 

[0 0 4 8] 

EI5tt, EI3(Z)fg-^jiaillS«^®VR||^X^$:^^t-'g>, 04 {C^/^i:-^ S¥ 
®0 (-^©1) , 0 6li, 0 3(Z)M#Mai»«^CZ)VR^|gX^$:^0^t-^, 0 
4 {C^J^S-tS¥®0 (^(Z)2) T'fe-5o 0 5^t>*0 6C^-ti:e>tC, %ir. FP 
Ci/-h36{C, F PC 1 6 h^-SC uA^->3 6 a H^f-S^m 
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, vRmm^^v K (3mm) fpci 6mm<Dm^Mmmmi stcommm 

m32a, 32b, 32c, 32d (4 mm) li3^A>y K3 4 a, 3 4b ( 

2 mm) ^^-to 

[0 0 4 9] 

7^{C, F PC$/- h 3 6 {C^lt-S, F PC 1 6T'VR 1 5 3b'^||^$tl'5^ai: 
;^-g>g|J:$^©«®{C, F PCi/- h 3 6 J:e){CF PC^i?^«3 3 

-t^ (H5 (b) mm) a Mx.if/N>^*#i-t^icj: u, vRi 5^mm 

(0 5 (c) #M) c F PCS/- h 3 6 #F PC 1 6#{C^-/ h 

l^^fC, ^SS^4?)M?L3 5 3mm?^^-r'g)o FPC16®|i|j^JC 
^^®TfnI^:^M^#l-t (®6 (d) #m) . F PC 1 6 ^751--^ ^^''Lfe ( 
0 6 (e) mm) F PC 1 6(Z)|©i^$:'fg-^^aia««l 3^H^-r^ (HIS ( 

a) mm.) = 

[0 0 5 0] 

_hKELfej;c){C, M-^^M^l 3(CFPC 1 6j!)^||^$ti-5z:i:{CJ:U, V 
3.-;H 7<7)^ffi{RiI*^^ VRiiS?L3 llC^bAtlT, ^^(CliMBP 1 5 a tC-^ 

[0 0 5 1 ] 

^/t, FPCieii, ms#lltt(Z)i£TI5^ih®fci?)icMvASgilT#f ^jftif-sr 
}Lis^^^m)in-nt.Wh-^^-t^:!L}i. VR l 5 7t)^>t®iMMT'fe-5rt, VR 
(J¥idh, mm.) XzmT^m^z.lLif^^mfm'KMW-h^^M-t^z.}! 
, JglC, VR 1 5(7):x-^y h]S$S:^t>fLfc*g*, MAlS. 7^tC^1-M)^:f IC J; U 

[0 0 5 2] 

Hi^ : JfitJl 8 itt m, /<-X 7 A : 1 2 . 5 /ti m, lx>r 7 ^' A : 
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^12. 5^m, W^Wi:BO. 3 mnio 
[0 0 5 3] 

t^^oT, WL^amBmm^mm-t^m^B^^^^jv I loym^mmmwn 3{cvri 
b^m^'t^r:L^<DVRmm^3 i^rm. f pc i e $::n'LT, ^*^{gv^;^® 

[0 0 5 4] 

VR 1 5 F P C 1 6 JitC||^-r^3i:{C i VR15gi^^®#in 
tij^X^^. 

[0 0 5 5] 

^ji:^;uzL-y h 1 0 lc^^L;fe^MT'llfffi§:M5&7b^^M^7J)^=ff*5tL^ VR l 5 

iz. n<Dm^mmmmm(DVRxitt£<. ni)^m.<^(D±^^h^i&w.-t^z.t. 
i3^x^:^nmmmm<DVR^mm-t^^tt>^-^miztjt^. 

[0 0 5 6] 

^fc, VR15{i, VRj^^A^^'f^fl-j-gpS 2 a, 32b. 32c{CFPC@ 
Sffl/N^^'Mt-tgM 2 d $:^rtr;^fc4 *T-©^$nfcF PC 1 6 StMVnT, 
Sa^l 3 (C^^$tlTV^-S(Z)T% F PC 1 6(Z)a^«>C'[£CJ: VRM^^tC^dnt) 
S^S^^r^i^-fbUT^^^m^®^ h ly:^^m±-t^Z.^^'iX^. VR 1 5 ®?5S 
^^V^^iF PC 1 6(D^^nmt>^m^^^(D^mit^^^tf)^X^^o 
[0 0 5 7] 

JSIC, VRl 5$:FPC1 6 VnTM#M3I^^ 1 3 tclg^ LT 

m^mmm^i so^msmM^i^tc^^^t^iz. vri 5 $:«^^tc^*^-t^^fe 
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[0 0 5 8] 

JgfC. F PC 1 6 e#:(0:^^$$:^JgLT||^, F P C 1 6 $:tf U filf ^ 
[0 0 5 9] 

^fe, F PCS§S^3 3 §:Sgltfc^i:JCj: V R 1 5 ^M^<Df^||tt$:K < 
LF PC 1 6<D^M$:Ri&lfct--5^^;&^T'^So VR15M^^, V R 1 5 {Cli, 

W&±hmm.=^-i^y hti'^tj^^Ts h i/::?.*^itit)-5(3D7b^jtt't ^4^^v^7b^ F PC 

^Z.llfi'^X^^o ^tc. mW^^y 4 a, 3 4 b $:|g{tfc^^fC ck U, FPC 
1 6(D#^_h7&^U $:R5iLt--5)^l^fC, V RiM^^{c#6^i-SlVt-^[Bli: Elf ^r&I 

[0 0 6 0] 

tizj:i)m%im^xmshm^ti^^i\si.-^n^(Dx (03 (b) #m) , vri 5(Z) 

$ <fc U <g < f S ^ ^ o 

[0 0 6 1] 

• mmm^t(DmmK^i.mmit^mti^(DiiLxmmz^^ 

1 5li, a^«®W*^e5S;gffiLT^^:^V^®-e (0 3 (b) #M) , ?KH%AtWl/rL 
-^y h 1 OcdMaZX^^IKh^^n"^;!/:^.- h 1 0 ^mALf^S^^XOm^^LXJ: 
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